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ABSTRACT 

PURPOSE: To form a high-resistive impurity region (HRD or lightly doped 
region) in a source/drain region in a self-aligned manner. 

CONSTITUTION: A first anodized film 106 is made to grow on the upside and 
side face of a gate electrode 105 by a comparatively low voltage. A second 
barrier-type anodized film 107 may be formed on the side face and upside of 
the gate electrode 105 by a comparatively high voltage, if necessary. A 
gate insulating film 104' is etched through the first anodized film 106 as 
a mask. The first anodized film 106 is selectively etched. When an impurity 
doping process is carried out, a region under the gate electrode 105 is not 
doped with impurities, and regions near the gate electrode 105 are slightly 
doped with impurities and turned into high-resistive regions 109 and 110 of 
low impurity concentration. Regions apart from the gate electrode 105 grow 
into low-resistive regions 108 and 111 of high impurity concentration.- 
DIALOG(R)File 352:DERWENT WPI 



FILED: 



September 19, 1994 (19940919) 



(c) 2000 Derwent Info Ltd. 



rts. reserv. 



010223618 **Image available** 
WPI Acc No: 95-124873/199517 
XRAM Acc No: C95-056848 
XRPX Acc No: N95-098811 
TFT on glass substrate - with improved definition of high resistivity 

regions 

Patent Assignee: SEMICONDUCTOR ENERGY LAB (SEME ): HANDOTAI ENERGY 

KENKYUSHO KK (SEME ) 
Inventor: KONUMA T; SUGAWARA A; UEHARA Y; OHNUMA H; SUZAWA H; SUZUKI A: 

TAKEMURA Y: UOCHI H; YAMAGUCHI N; ZHANG H 
Number of Countries: 007 Number of Patents: Oil 
Patent Family: 



Patent No Kind 


Date 


Applicat No 


Kind 


Date Main IPC 


Week 


EP 


645802 


A2 


19950329 EP 


94306862 


A 


19940920 HOlL-021/316 


199517 B 


JP 


7135213 


A 


19950523 


IP 


93284287 


A 


19931019 HOlL-021/3205 


199529 


JP 


7169974 


A 


19950704 


JP 


94253080 


A 


19940919 HOlL-029/786 


199535 


JP 


7169975 


A 


19950704 


JP 


94253081 


A 


19940919 HOlL-029/786 


199535 


JP 


7218932 


A 


19950818 


JP 


94253082 


A 


19940919 G02F-001/136 


199542 


TW 


297142 


A 


19970201 


TW 


94108409 


A 


19940912 HOlL-021/331 


199720 


CN 


1109220 


A 


19950927 


CN 


94116346 


A 


19940920 H01L-029/78 


199734 


JP 


9181329 


A 


19970711 


JP 


94253082 


A 


19940919 HOlL-029/786 


199738 N 










JP 


96356830 


A 


19940919 




JP 


10041250 


A 


19980213 


JP 


93284287 


A 


19931019 HOlL-021/283 


199817 










JP 


97103537 


A 


19931019 




JP 


10065181 


A 


19980306 


JP 


94253080 


A 


19940919 HOlL-029/786 


199820 N 










JP 


97102690 


A 


19940919 




CN 


1223465 


A 


19990721 


CN 


94116346 


A 


19940920 HOlL-021/336 


199947 










CN 98108911 


A 


19940920 





Priority Applications (No Type Date): JP 93284287 A 19931019; JP 93256563 A 
19930920; JP 93256565 A 19930920; JP 93256567 A 19930920; JP 96356830 A 
19940919; JP 97103537 A 19931019; JP 97102690 A 19940919 

Patent Details: 

Patent Kind Lan Pg Filing Notes Application Patent 
EP 645802 A2 E 27 

Designated States (Regional): DE FR GB NL 
JP 7135213 A 7 
JP 7169974 A 12 
IP 7169975 A 12 
JP 7218932 A 12 

JP 9181329 A 11 Div ex JP 94253082 



- IP 10041250 A 
IP 10065181 A 
CN 1223465 A 



7 Div ex 




IP 93284287 




12 Div ex 



IP 94253080 



Div ex 



CN 94116346 



Abstract (Basic): EP 645802 A 

Forming a semiconductor device comprises (a) forming a gate 
electrode of anodisable material on a gate insulating film: (b) forming 
a first anodic oxide film by applying an electric current in a first 
electrolyte: (c) forming a second anodic oxide film between the gate 
electrode and the first oxide by a second current application in a 
second electrolyte. The first oxide is more porous than the second. 

(II) Also claimed is the method as (I) formed on a semiconductor 
film sandwiched between two insulating films with impurity implanted 
into the semiconductor through a thinned portion of the first oxide 
using the gate electrode as a mask (III) thus area may also be coated 
with metal and converted to silicide. In another method, masks are also 
deposited. Also claimed is a TFT manufactured using the method. 

USE - Insulated gate FETs on glass. 

ADVANTAGE - High resistivity regions can be defined more accurately 
and lower temperature processing does not affect the glass substrate. 
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•;^:/0;^#${C=toTSH3£bfcdt. 3 0 0 0Aj^±o;p 

•^<r)msmtm^n^\z\%2 5 ov£^±0iismBE*^ijjs 

0 , T F T<3!>#ttt^,^^§$r&S-rOT 3 0 0 0 A 

1 5 0 V$-C±#$-Br, jgJSt-rSISaSfikJSl 0 7G5 
J¥${Cctt3TSJE*SS?Lfe. (El (C) ) 

[0 0 3 5]-?-®^, K7'fX'v5^>i^ffi(CJ;oTi?{k 
a^Mi 0 4<£X'y3^>i^L.;t. Ccox-yf^>iffci3Vi 
T(i, i?:^ttX-y9^>i^CDr7Xv^-HTfc, S)^^^ 
X >;/ 5^ > i/tOfiJcitt'f ;t > X 5^ > i^t- K T 
fecfcVi, ;5:fcL, a^<i:^^kS^OSS?ltSr+53-C;»c^ 
<-rsca:lCJ:oT, S'ttJlS:ai<x>;/5">i7'U;fti/^J; 

LTCF4 $:<gffl-m«lftffil!{k#)«X>;/^>^$n 
T, ^{kS^Mi 0 4co^*<x-y5=->i^$n^. 

10 6 ©T©i?fka&^M 10 4' ttx 

>y5^>i^$n-r{cs-p;t. (El (D) ) 
[0 0 3 6] ^oft, mm, mmo:>mm^m'^^x 

mWMit'^l 0 6*X-y5^>yL7t, Z(DX.y^>i/X' 

\tmWMit<^i 0 6©;?*.d^x->'5^>if$n, :i:y^>if 

1^10 4' ^LT, -f^>\^-\d 

>ifmiZ^-:>X. TFT<Dffi14ei 0 3C, y-f h«S 

SB (T;^t)^y< h«®t^WJlffl«)l»@K{kMl 0 
7) i3j;C;jy^' hiffiiSilSl 0 4' ^vx^^irUTSefi 

Iz-f >fl«) 10 8, 1 1 1 > Mi&in.^m<^^i^ 1 0 
9, 1 1 OSrJ^fiJttfc. H-tf><y;tf7.<i:LT«7*X 
7<'> (PH3 ) Sr^i/ifcTtee), NSco^Mi^lSJaiTS: 

^■ft, pm<D^m.^mm.^i^^-r^iz\t'j:!i'-y> (B2 

5 X 1 0 14— 5 X 1 0 15 c m-2, ' ijnjSx:?^;!/^— « 1 
0~3 0kV<J:Lfc, K r F X^->-7— U'— 1f 

- it^^2 4 8 nm, /VV7.m2 0 n s e c) SrSSML 
T, S14g4'tC#A$nfc^M^-r*>©S14<k^^^ 

[0 0 3 7] SIMS (— i>C'f^>»*»Wffi) 
tC ckS t. fR« 10 8, 111 CD=f 1X10 
20~ 2 X 1 0 21 c m-3, tR« 10 9, 1 1 0 "Ctt 1 x 1 
Ol7~2x 1 0l8cm-3T^-3fc, H-XS^^Ttt, 
m^\t 5 X 1 0 14~ 5 X 1 0 15 c m-2, 2X10 
13~5X 1 0 14cm-2-e^ofc. iwitV^ttyW hlfe^ 
1^10 4' <D^1^l,Z^':>Xhrzi^-^tirz<DX&^X. — 

^M#)m^<35feOJ:0 0. 5~3tiT;lc#<^c^. (SI 
(E) ) 

[0 0 3 8] WWiZ, ^SfClPal^feifei^l 1 4i:LT, 
CVDffi{ZJ;oTi?^ka*MSrJ?$3 0 0 0 AJ^^L 
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- 5t, TFT0V— X/h*U-r>{C=l>3'i' h5f:-JUSrJ^ 

tzo $6)(C2 0 0~4 0 0'CT?7KtgT::i-;i/<£*3C;a:-3 
la. ei±fC<k^T, TFTTji^^tlfc, (01 
(F) ) 

[0 0 3 9] 01{'^b;it^ffiS:fflViT. lt!t®S«± 
lC«|gC®TFT*?Bfi£L^c0iJS:0 5 (A) (C^-^. CO 
0lJT«TFTttTFT l~303-:3S:?gfigLfc. TFT 

1 *5<tO: 2 K /N'— T F T t LTffl 6tl^ feO 

T, 0 1 (Dmmmm i o s cffi^-r ^^{b#) s o i . 

5 0 2 CD0$ *200~1000A> m^^i 5 0 0 AO 
fiV^^XOtb. h«ffiiSifitftMJsSt (HR 

D) STtt, TF 

T lOKl^-f >iTFT20y— J^tSrSV^f-gJ^t. 
^fc, TFT 10y-;^S:SJ%b. TFT2<Dh*U-1'> 
?£«jStcS^bT, CMOS'i'>A*— 

^bfc^j**-r, mmm^tLxit. coffijctsss' 

J; ^ C M O S MO iHll^ t Tn« J; t ^ 

[0 0 4 0] — TFT3ttSiimTFT<i:L.Tffll/^e> 
tl-5fcOT*0, I^SlEft^S 0 3*2 0 0 0 A<hJ?< 
bT. h^^Sg (S4 (B) fC*f;B) ib, U- 

i7«S!E$ffll$iJb75:. TFT3 0y-X/KP-f >ttSO 

— TOOB^m^s 0 1 fr^^^tiTViS, c:o 
J:^lc^@K{t:!^oM$S:^;^^lctt, -€-n-enoTF 
TOy-f hm@0«Ji?rffllZ:lC§iJfflIT€^J:-5{C5J-gtb 
T*3mSJ;Vi. ;*43, TFT liSiCKTFT 3ttN5^^ 
:i^;l/STFT. TFT2«P5=--t'^>'USTFT-Cfe^, 

[0 04 1] c*M#>J 2 ] 02 \z:^mmm ^^-r, s 

9) 2 0 l±{C*ig^aj 10 (A) , (B) OXSSrffiVi 

T. Tmm<m2o 2, &t^i4Sfg*^^^^^« 

2 0 3, mim^m2 0 4. 
—'y^m (J?;5 2 0 0 nm~l Mm) iz^ti^'-i hMM 

2 0 5 i^-f h«SOJi®t5J:Z/fl>Jffi{C#?LSO^S^ 
-fk*^ (JP^c 3 0 0 0 A~l Mm, 0iJ^«5OOOA) 2 

0 eSrJ^BRbfe. (0 2 (A) ) 

^bT, I^SStSJ 1 il^^tfrA'U-^SOJ?$ 1 0 0 0-2 

5 00 A(Dmmmti^2o 7 ^mi&vfz, ^Lx. 

bTi!{l:a^M2 0 4*geS-&MlCX>y5^>i^b, ^ 

h*6Sil^2 0 4' Srmbfc:. (0 2 (B) ) 
[0 0 4 2] $e)tCvlO/N*Ui'M^@^^l:M2 0 7 Sr-7 

x57tbT. ^jiKmmm<m2 o e srx>y^>:^i^* 

bfe. ^O^g, h«@gi5 (2 0 5, 2 0 7) iickt; 
y< h«eig!M2 0 4' 2:-77.i7i:bT'r:t>h*-t;>'i?' 

0 8, 211. ^iSM^m^mM 2 0 9, 2 1 0 ^l^fS. 
bfc, h*— Xaiil~5X 1 0l4cm-2, Ul]j$«EE«3 
0~9 0 kVtbfc. ^»e^tbT«j8!f€rfflV^;t, (0 



2 (C) ) 

[0 0 4 3] S^tC, ^SlcS^St^S, l?iJ;^«, 
v^-iTA^OffiK, J» $ 5 0 ~ 5 0 0 A05^^ > 

m2 1 2^7./'^yi'm\z^-DX±m\zm^i'rco dons 

(:i:iTtt5^i'>M) 2 1 2 tt{ajair[^«ieti 

M«2 0 8, 2 1 1 }CS«bT5^fi£;$nfCo (0 2 
(D) ) 

[0 0 4 4] -ebT, Kr FX=^^->-7-U— !f- (KS 
2 4 8 nm, /'?;l'X*i2 0 n s e c) SrSgWbT, H- 

«^^'» ig1teoS^$:SJiS$-&, ^MSft#) CI 
Z.X\tmt^.iS' » OM«2 13,2 1 4S:fgfi£bfc= 
I/— tf— OX:?i;l/4=— SgatS 2 0 0 ~ 4 0 0 m J / c m 
2 , if$b<tt250~300mJ/cm2 ;{,tjg^-c* 
^fe. ^fc, l^-- !f-Ba»B#fCtt»«S: 2 0 0-5 0 0 
■CtCjnfibTi3< t, ^^^'^MOfiJiliSrffllfflT^Cttt 

[0 0 4 5] ^*3, 5^^j5S0iJT«±iao$D<, X^r->V 

-pT«/-?;u;^*tou-if-*wsbVio 

«t -o xmmt^ n i J: o T^Jf^T^ J; v UM^-d^$> 

[0 0 4 6] /Ijl/XU— y-*-fCMbT«, Nd:YAG 
l^— tf— (QX< ■v^A;PXMtS75*SSbV^) ©CTi^ 
^JI-^I/—- y"-- ^^0^2iSliiK0r<i:#plM7t, Kr 
P. XeCl, Ar F^POX^v-v-^^sSffl-r-S^a^ 

-mM^iSZ.f3:o^-^\Z\t^mm\zEM-^tlfS.f'-^J::'^-f3i 

— !f->t«, S««'J*^^B8*tbTfej;v^. c:o«-&(cii 

[0 0 4 7] ^fc, TX-;l/«. ■sjMJt^'b b < «jfi# 
9\-yt<DmSilzJ:^^y-/T~~)V\zJi:^h<DX'%^^K 

^>-:/7--)v^^7om-^izit. i^mmm&m^^e o o 

-1 0 0 0'Cga[{C-^i>.t^lC, 6 0 o'co«-&«i&^}- 
FbI, 10 0 ot:o«-&tt?& 1 0#F9lO^>ySi»S:fT P 
i^tcr^o 3fi#i1^i^ (t^JA«l. 2 jLimO/mH) tcJ; 

n, ^7XS«*^ngi)nl^-tirT, bd^fe-iiiOSl«B# 

[0 0 4 8] CO^, iMS?{t7K^<i:7>^:XT<i:*<5:* 
5:2: 2 TS-&bfcX>y ^>i^MT5^^ >MOX'y^ 
>i^bfc, ®ab;tS'l±®<!i^<!!!ibfca5^i-ei^O^^'> 
^ (0!l^t^, yW H*eiltM2 0 4-^l^@^{tM2 0 7± 
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fe«aft:5'^>2 1 3, 2 1 4ttx-v^>i/Stl75:^i<^ 

(0 2 (E) ) 

[0 0 4 9] g^tC. 0 2 (F) (C5^TJ;-51C. ±m\Z 

2 0 0 0 A~ 1 urn, 0iJAti, 3 0 0 0 AB^ 
TFTOV-7./'KK>fca>3'i' h3}^-;l'S:?^ 
^SL, TJP5X":7AiHi^- €ffi2 1 8. 2 195:2 0 0 

oA~iwm, m^itsQ 0 oA<Dm^\zmi$.hrc. * 

bUmitlfz. C:cOT;l'5X'l7A«@2 1 

8.2 1 9ia{kii)M«2 13.21 4 ©^lc;\*U 

^^J^Ov— hffiiitttl 0~5 0 Q/ni;5:ofc, — 

iiiJata^Sie^feM«2 0 9, 2 io-cttio~ioo 

[0 0 5 0] *IIJS^JT«. (£»ta^$fitl^S 2 1 1 i 

-r hJ6iSdK2 0 4CD^g62 1 5 ti^}£Jit^M^m« 2 1 

0 tfi}gtr[^»e«^M« 2 1 1 ©J^^2 1 6 S«tlB&— a-lt 
Li*. |Hl^}CC:©SigSI5 2 1 5 t^SS^ttl^^ 2 1 4© 
^gPt^rMBS— i5:-&bi6fcigll. 0 4 (A) ~ (D) \Z 

[0 0 5 1] ®2tC5^L;t¥S^fflViT. ItJCCDS^i 
(C?tia:OTFTSr5^fiKbfe^JS:0 5 (B) (C^-T. 
■^JTttTFTtSTFT l~303O*J^fiSLfc. TFT 

1 *3<t 2 « F 7 A'-T F T i LT C M O S -fk b felt 
IS.. ZZX\t^ >J-^-^ m0S.il VXm^^fzhCDX. 0 2 

oi^a^fkti 2 0 7 izm^-r^mt^ 5 o 5 , 5 0 e o 

M$S2 0 0~ 1 0 0 OA. 5 0 0 A«)^V>fe© 

TFT3«Ilii^TFTtL'Tffll'ie)n^t)C9TS>0. m 
mmit^5 0 3 ^2 0 0 0Aiim<LX. :ty±i'vh^ 
Siib, 'J-i7ttSiES:iqiftijbfc. TFT3£DV-7>/F 

u-i* >®@cD— I TOC)iii^fl;^S 502 icSE^sti 
n-=en(DTFT<D^-^ bm.m(Dn.&'S:^tnzM^x^^ 

J;5lc5J-«ILTi3tt«ctVi. TFT143J:U^TF 
T3ttN5^-\':^;l/STFT. T F T 2 ISPf^-V^^VMT 
FTTfe-5. 

[0 0 5 2] 2|s:||]S60iJT«'1'*> F-e>t?'OXS©^ 



(f^r-vTv:/) m±<D±x'^m*i±xh^o * 

[0 0 5 3] CilJfi^ai 3 ] 03 tC^^Sg^aj , ^ 
1". (=i-r:>if 7 0 5 9) 3 0 1 ±izmMm 1 © 
(A) , (B) <DXmt:m^^X. TtfeSJ-fkl^ 3 0 2 . Si 

^^m\t^mii^mm. m^^^^m^mi^-mis 03. m. 

{ta^)^3 0 4. T;V5-'i7AM (/»$ 2 0 0 0A~1 
Mm) {Cii)^^ h€@3 0 5 tir'^ htt@CD#Jffitr# 

im<Dmmmitm (*$6oooa) soe ^mi$.i^ 

&. (0 3 (A) ) 

^LT. |^M^«J1 tl^filf-AU-^M05J?$ 1 0 0 0~2 
5 0 OA0D»SK^tiSl3 0 7 ^-L-T. 

LTil{tamK3 0 4*ieS^MtCX<yg^>;5/L. -Jr* 

^ bmm^3 0 4' ^^is.Lrz, (03 (b) ) 
[0 0 5 4] $6ic, ^immmmims 0 Q^ai-y^ 

;fto ^®(cM^7i^«. ^JA«, i5$5 0~5 

0 0 ACD5"^'>]^3 0 8*;^/t-y:5'j4tCJ:-:3T:^®fCJ^ 
fiKLfe, (0 3 (C) ) 

-e-LT, K r FX^->-7— tf— (jKS2 4 8 nm. 
/VVXlm2 0 n s e c) ^SSWLT. ^:$'> tfSttHcO 
mm^RJt-^a. S{t5^^>m«3 0 9.3 1 OSrJgfiK 
Ix— tf-C0X:^^;P=¥-Se!«2 0 0~4 0 OmJ 
/cm2 . JfSL<«2 50~300mJ/cin2 ^tjg 
^X'^-otc, Sfc, ti--P.MIit(CttS«S:2 0 0~ 

5 0 o'ct-jpfi;LTfc<i. ^^>m<Dmm^^M-r^ 

[0 0 5 5] ClOf^. iiim{t*^i:T>txT.i:*:i?: 
5:2: 2-CJg-&UfcXv5^>y^T?T iM<^X-y^> 

(^J;^«. ^^-f hilfeSiM3 0 4' "^mmmitms 07± 

\zwtELrz^^ym) \t^(D^m^mi^mx'^^x^^^ 

C<DX-y^>ifTl^*T€^. Sft^^>3 
09. 3 1 OtiX-y^^^^^nftV^WT. ?t#$-t±^il 
t35«T^-5o (0 3 (D) ) 

[0 0 5 6] ^(^f*. -J^V hm@g|5*5J;t5y-f hSfe^BS 
3 0 4' Sv;^i7^:LT'f :t>F-tr>ySfCJ:oT^ 

^JS!c) 3 11, 3 14. ig}Sta^li6't^milt3 12.31 
S^J^lSLfz. F-X»ttl~5 X 1 0 14cm-2. Jpi^ 
«ffitt3 0~9 0 kVtUfc. ^»£!^<hLT«i^€rfflV> 
;fco (0 3 (E) ) 
[0 0 5 7] -eUT. SCJ^K r Fx:^->-7-U— tf- 
(JSfi2 4 8 nin. 2 0 n s e c ) S:H§#tb 
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(3 0 5, 3 0 7) ^vxi^tUTy-f t-^e^a 0 

ty-f hlfeiiMS 0 4" tm^Ltco 

[0 0 5 8] -lE-LT. 03 (F) iZ^T^OlZ. ^BtC 
BW*eii:#l3 1 5ibT> C VDjS{CJ:^TK^tS^M 
S-Jf $ 6 0 0 OAJKfiSb. TFTCy— 7./Kl''r>fC 
3>3'^ T;i/5n>J'AEII • m®3 

16, 3 1 TSrJ^fiRLfc. eA±CDlSC^oT. TFT 

[0 0 5 9] 

XgtCJ:oT. mi&m^U!^^^ (HRD) <£:}^PKT^ 

zti^-v^fz. zo:>xm<Dmmtitmm^^^tt>^ tf 

SODT, ^eO, 1^— ttC^tD^TFTdtftS)*!^. 

[0 0 6 0] ;ft43. *f!e3lC43ViT««i;f9#'fe*(R]±^ 
it^fzmz\t. ckO#<C3F-tf>^-?'U'-1f-T-- 

RTA$:fe:i^-3T'bJ;<, jej-^bfe H-tf>i^<^ 

iHlia:^^— if— T— — ;K RTA<7)[HllSSrlllllcK3S-r 
SfeCDT«/4Vn 2|s:^^OTFTtt, iii##:m«lH]i^75^ 

mwzm0s.-^ti^ziim^3^'chtt\,^-^i. i/^-rnw^ 

[0 0 6 1] ^fz. *^BJ}I*3UT, PSfcHNS®^ 



7 h U XB^oasgT F T i UTffl 
^tcWxdT*^, 0 5(7)TFT3<7)|^S 



j)i©l?$<5rTFT 1, TFT2 t|Bli;©$i:T€ 
[@ffiOffi*75:iJiBJ] 

[01] ilJg«sji|cj;;5TFTO#iJ:^^$:^-r. 

[0 2] mmm2\z^^TFT(Di^m.y3m^^-ro 

[0 3] jlM^J3(CJ;^TFT©f^ii:;^j£S:*-r, 

[04] *5!l3tC:fettS:r7-fe<y h, :r-A'-^<y:/ 

[0 5] |ISg^Jl*5.±:t;C2tcJ;oTf#e.nfcTFTO 

[0 6] mMmizj:.^TFT<Di^myjm^^-ro 

1 0 1 mm&m 
1 0 2 Tti!!i!ftJ« m<mm) 
1 0 3 fg14H (.m^B^m) 

1 0 4 (Mit^m) 
10 4' y-Y h*esiK 

10 5 y-r h«@ (TJl^SnC^A) 

106 mmmm i^iivM{tT)v^~o 

A) 

1 0 7 i^@^{t#) ov)^mm.{\LT)v^-'y 

A) 

10 8, 111 ^glgtrt^*«*^0« 

110. Ill -mtmpfmi^w^L (HRD) 

112 h«6iSi0(Z)SSg|5 

1 1 3 ^mm'^m.^w^t.Mt&^^mmm.m. 

1 1 4 mmmmm imit^M) 

115, 116 ^«gHi^ • mil (T;i'5r:r:7A) 
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